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];)l)itil:  ~1’il?l~[)’(1  I(J(’!ij’IIIt  .jlll. II:Is:I.p,()\

ill  111(, cl((”lrc)lli(s itl(lll>tr}i  Il(atillg  :111(1 v(llli la-

tioil (011(101”  ill l)(lil(lillsclfsigll  aII(l (c)llstl\l(.tioll,

(()()  lillp, sys((,  III>  for II\ I(l(,ar r~arlc)rh  it! 111(  1111-

(lrar itl(l{lsl  ry,  llo\vs atl(l Il(at  l]alIsf(r  :Iw)(iatml
WI(1I  ?{1[ Sl?t:+(x  [) I 1 II( l)()\v(r  g(II(Iat  i<,,, I) ICM(W,
[.lyh (al ~l(lw’tll I)lw((llll’(%i ?K)la-cll(.l,  g) (1)11 (,(-

loh ill  111( ]mivrr  i)l(lttstry  all(l atlltosl)llrri(  atld

[I(lvial (Iisl)(thiolt  ill tile rtl\irc,tltllctlt.

l~u(  t(I tlI( }vidr  Iit  IIgr  ofal)l)li(~itic)[t>,  sluclics  o f
lliltllf’~11  (ollvr(lioll  flO\!’  :,11(1 11(’:1[  tl’allsf(l  ll?l\(
I)(YII  l)lIrhIlc(l li~c)rc)(lhl}  fbr  II IatIJ Jears. :1 lJl)-
i(:ll IIlodrl  of (w]l\((tiotl  clri\.rtl 1)~ a  Jat(lal  t llCI-

lIlal glil(li(ll(  (x~]lhisls  o f  a t!r(I  01 Illr(v  dil[lrtk
siollil]  (alit) \villl  tile !Ivo Icrti(.al ctIcl I!alls  Ilrld
al (Iill(r(tll  (’<ill Stilllt lCIIII)(’I’AI  II I’IW Ill Old(r

to (Icl(,rlllil(r tlIr [lo\r slru(tut(  aIId lIcal tratls-

f(l arrosh  (alitio.  ;\itli  (Ii fkrctll  ])llysi(al  ])K)[)-
crt  im, II II II ICrOUS attalytirall  (Jxlxtitltctltal  atid
(<)tll[)~llatic)tlal  t((lllliques  Itav(  lIwl  I usd. III
tliis l)alxr, I(ultl(li(’al  silllulatio)ls  for iltcrt[tal

I  ‘J’llr’ 1110s1  1111-( ’ o i l \ ’ ( Y ’ ( l \ (  flc)\rs arc CIls(’llwx
I[l(ri(ally  htudicd  forllt  of tl)is ])rc)l)lrlll  i s  tllr
(’i\\($  of a rwtal  Ip, \llal  cavity  }fitll  difl”rr(tttiallj
Iicatr(l  sidc}valls. ‘1’t]r  t)lo dittteilsic)tltil  versiol]
of tltis  ])rc)l)lrllt  11?1S  rc(.(’i\cd rotlsidcral)lr  allrll -
iiol)s [ 1 ]  [2] [:{] [4] [ 5 ] ,  t)ut  for tile tlirfe dit[lrtb

Siollill  (as(,,  \’(r)’ f(’lv I’cs[llts  Ita\( I)r(,ll ol)taitlrcl,
‘1’ltr  fiht rllltlt(ri(:i I sol(ltioll  of tll( ~{1) tli(rl[lal

(a\it  J ~)rol)l(tII  is r(,})ort((l  t)) Xlallittsoi[  atl(l  (Ic

l’alll lJa\i> [(j], atld a l,~ttllcri(al  stIId~  of :{1)
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IIa(LIral cxlllvc{”tioli f’<)r  air  ill  tll(  tltl)i(’  PII(I()

sIIrc i s w)K)r(c<l ill  [7’] for  lllc  l{ajl(ip,ll  IIIItLI
1)(1  flC,lll  10:3  to I  ( ) ” .  I,’(,I’ lalf+(  Jiilj’lf’igll  1111111
lwr 31)  lto~vs, tllcrc  arc s(]doltl  l,ultlrri(.al  rfhulls
alailaljlc.  ‘J’llc  cxistillg  tllrtv  dilllohi(,lliil  1111-
Itlcrical  sitlllllaliolls  are  still ifl a  rllditl{c(l(al+
s(ag(’. Nlost cxistitlg  1111111  (1’i(’iil  htl]cli(w  Il:il’( sllf -

fcml frottt  illslllli(i(lit  r(wolllliotl,  ” alI(l tlic  l)rollli  -
]Iet I( cllaractrristi(x  of (()]til)li(”at(cl  t II IX(,  (Iitll(]t
sic)tlal flo!vs  lIa\(,  Ilo!  Iwett  dist.mwd  i[l s~l{li(ittlt
dcI)tl  I I)ccallsc  !Ilc a(”(llra(}  of ’ll Ic wI(I! iotl is II(JI

good cIIouglI.  II I  l)arli(illar,  :,1 lar~c l{a~l(i:,tl

II II II) I)CIS)  greatly  Cllllatl((’(1 llutrleri(al  (aI)allili-
t i c s  arc cwctt(ial  it) otdcr to ca((lt  lIIC siglli(i-
(.a]ll djtlatlli(,  fcalllr{x  ill  !Ititl  Imulld;ir)  liij.c Ih.

‘J’IIr  Itlaill  IeasoII o f  ttl(w  \v21s (l(Ic t o  111( lilll -

itatioll o f  (wltll)utltlg  l)o\Y(I all(l II IrIIIOIj  si7(,.

‘1’IIc  sigtlificall(  coltll)(lta(ic)ll?ll  rcsollr(cs  c){ llI(K-
clll , Illassilclj  lmrallcl  sLIJJcr((JIIIl)Lll(rs  l)r(~tliis(
to II Ialie SUCII  stlldi(h  ffasil)lc.  111  orclcr  (0 (lclct-
Inill(  SIICII  flo\v stru(”tut(h  aII(l lIeiil lra]lsf(,  r a l

Iaug(  I{aylciglt  II LIIIIl)CIh, II(llli(ri(.al si)l)ltlatiotls

for tlIc Na\icr-Stofi(s  e(luat  iot(s  aII(l tlI( lIJIIcIp,y

eqlla(iotls  arc (o]]>icl(r(d  011 l)iil”;  lll(l (x)lllj)lltill~

Sj’,stcllls.

\\ ’il}l tlIc (l(\clol)IIIel  Il o f  (otlll)ut(r  s(i(tl(( aII(l

llutt)(-ri(al  allal~+is , H 11(11111 )( ’[’ of I)ou’($f  ’rlll 11[1-

ttlcril.al  IIIrtlt(Kls  lIavc IwcII d(vis((l for sol\ illp,

f l u i d  clyllall!ical  l)rol)lclils  slid illclce(l  111(  IVIIOIC

cl(,lfl<)[IIIIfIIt  of tttltllcri(al  ltlc( II()(Is  fo[  al)l)rc)xi  -

IIlatitlg l):lrtial  (Iifli’rctjtial  Cq(lilliolls  Iliis allvajs
lJCCII  i]lfllletl(wl  atIcl llloti\at( ’cl  htrol[:lj  I)y !Il(ir

a])})  licatioli  to tile cqltatio))s  o f ”  fllti(l (Ijtlatlti(x,
‘J’flr’r(  }1:1s  1)((1)  :1 1 r(ll(l  tow’al(l+ (}1( (l(\’(lo[)
IItctll  of Itletllo(lh  sl)c(ifi(:llly  for fllti(l (lj’llillll  -

i(.fi ,  a n d  tllr’ 1110s1  M’ldclj’  Ils(d  111( ’!}10(1s  ;11(,  tll(h(
Imwl c)tl  citllcr  fillitc  tli(lirctl(v,  fitlitc v(~ll]tllc,
or fitlitc  elcll[etlt.  A  II II II IIKF of Ilullleri(al  alg,o
ritlltlts  lIa\( 1)((11 (1(’vclol)c(l  f o r  ill(”ottl  l)r(’ssil)l(
fl(iicl  fl(~lvs,  sII(I,  :is 1llA(~ [s],  l)r(,,ict.tic)tl  NIc(II(KI
[!9], aIKl  ct(, [ 1 0 ] .  ‘1’fIr SIKII)[,II:  al~c,riltlt,,  d
l)ata]lliar  aIId SlmlditlS  [1 1] I,r(~viclccl  [i Ict IIark-
al)l~  successful  ittlJ)li(i(  IJIC(IICKI, Ivlliclt i s  usc(l
lvldclj’  ill tlIc f i e l d  of Il(llliori(al  hilrllllatiolts  of
itlcc~ll{])r<hsil)le flo\vs  [ 1 2 ] .  ‘1’llis  algoritllttl  lmw(l
OII tlte  fitlitc  volut  IIc for]lllllatiott  IcII(15  i t s e l f  !(}
ca5j.  I)ll}si(al  itlt(rl)rttatic)tl, :111(1 i t  (’11S(11’(%  tllilt

i f  cotlscrratioli  ih satisfic(i  for ca(.11  cotltrol  vo-
ulilc,  i t  i s  also satisfitd  for tlI( etitir(  (al(ula-
tioll  d(o)tlaitl.  A  clear  aIId detail(d  {Icscril)tioli  {~f
SJMI’I,lI;  i s  givetl  I)y I’atii]lkfir  [l:\].

II} tliis  ])a])cr, a IIult[crical  st(l(lj  for tllrc( cli  -
Itict[sio]lal  tit]]c-cle~)ctlclrllt  [Ir(Il\lcII\s  \vill  t)( ill-
vestiga(ccl  l)y usittg  I[]assiicly  j)arallcl  cc)ltll)lltitlp,
s~stetlls,  atld all cflicicllt  Ilutllefical  SCIIPIIIC a]ld
a  gclIcral  all(l I)ortal)le  I,arall(]  ilrll)l[t[l(tttdtiorl
lvill lw I)rcsclltcd.  $kctiol{  2 dwrilm  tile }llatlt-
cttlat  ical  fortt)ulatio]l  of tllc  tlircc  dittlctlsiotlal.

2 .  h4AT’111’:hIA1’1  C~AI,  34’011hll  JI/Arl’10N”

(111 .1 = (), l’, g = o, /), : = o //.
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3 .  NLJMERICAI,  A1’I’ROACI1

A I  I  (J[li(i(]lt  atl(l I)racti(.al  Illllllerical aI)~)maclI

for  tltrc(  (Iit[l(]lsioi[al  tit)lc-(lcl)ett(letlt  Ill(rt[lal
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w i l l  rtxlill fr{)]ll III(,  solljtiotl” of’111(,  f’[)llottill~(li>
(’1’(ti7iltioll  c(lllatio]l:

[1/, ]1;  = ~(b,,): , - ,  L,, (lx)

\rlli(ll  i s  (Ieriic(l  froth  tll(  (wtltillllil~  e(lllati~)tl
( I ) a[I(l \(l(,(it~-(ol]((l i(~ll (,qllat i(,tls ( 1 1), ( 1 5),

atI(l (1(i). ‘1”11( t(tll}wrat(lr( \rill  Ix, hol\(Kl l)} tllc
follol!’ili  gclis(r(tizatiolj  cq[latiotl:

“  ~({,t,L,,,L,[l[. [, 7 (19)

4 .  I’A1{AI,I,EI,  INII’I,EMENTATION

III Order to atllirvc  l o a d  t)alall(e  and  Ioexl)loit
l)arallclisttl  a s  IIIIICII a s  Imssil)lc,  a  gctleral  a]ld

l)or(alJlc  lmrallcl  SIIU((IIN ( 1  ig{tre  2) lmsd OII

(Ioltlai]l (Iccc)llll)ositic)tl tc(lllli(lll(,s lIas IJCCII dc-

“Lsl ,llc(l  f o r  tllc  tllm’ dl[tlc’lls  lollal  flol!’ (Iolll  alli,

it Ilas 11), 21)  aild 31)  IJautiliotl  f e a t u r e s  \vlli(ll
CaII  1)(, (II OSPII  a(mrdillg  to (Ii fl’ewettt  gwll[etry
r((jliit.ftll(tlts.  111’1  is Ils(d  for  (.c)ltlltllltli(ali(~ll>,
\vlli(lt  ar( rcqllir(,{l  }VIICII  sul]dolllaitls  011 ca(.11

1,1(,(’(ssc,l’  II((cl  Ilriglihors’  l)()~ltlcla~j clata  illfc)p
I[latic)tl.  ‘ 1  lie lmralle]  (ollll)utatiotl  is (’arric(l  out
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110[1 (’.

/1 (y J)i(’al lkwlt’ulf S)’st(’[11 ,  SII(, II ;Is 111( ]Ila(,lli]lf,

a l  .11’  1,, IIas I(j licxlrs  itllf’r(.otltlft”lf(l  I)J 100” Ims[
‘J’ l~ast  lI;tl  I(iIIct.  }I~a(lI II(K1(  III:Iy itlrluclc a  SIt I-
glc IIIICI  l’rIIt iuttl l’m 200” NI 11x tlli[rc)l)rc)c(s~or
lvlli<.11  Ilas  a l)cak  slxwl  of 200”  klfy,al:Ijol)S, IYii
hlcgat)ylrs  o f ’  I)l{AK1,  2..5 (;I)JIw of 11)1 (Iisfi,

all(l 1’(’1 \)lls  }Elrlil)lallr, a[lcl  all assof(lll($lll  or

otllcr  drvicrs.  1{ i s  a loosrlj  roul)lrdj (Iihlril)ltlfxl
IIIrIII(JrJSjStfIII,  Yl]titlitlg lllrhs:i~e-l):lssillg  lmral-

lrl  l)lograll[s  t h a t  do 1101 assu[tle  il sllaml ]llrlll  -
Ory sJ)a(’c  across  I)lo(wsol’s,

I l l  Ol”clct  to COlll[)aw tllc 1)(’l”forl[l:lll(”(  C)II ra(ll

syst rt II, 1 6  j)r(x(wmrs Irrr( l l S ( $ ( l  lot” 111(’ [)al’ill-

1(’1 cmlr (Illc’  to (11(’  (’LII’I’(’111  lllii Xillllllll Illltlll)l

o f  tiodrh  olI tllr  JI]lj lkwivulf  sjstrtlt, 11(’lr :1

Itt(dcl }Vitll 1/ = 10(”” atId o = ().7:{1{ ill (IIC

uttil (IIIW \vittl Various  ]IIrsl I sizw \vas  lrstrd (III

tlI(IM  Il,a<llillcs. ‘1’IIC (X)llll)lltiitioll  I{hlllt> a~(

sltotvr(l ill  ‘J’al)lr  1 , \vlli(.11  Iisls llIc IVall(lo(.k t ittlc

iit fixrcl  Iitllr  stc]w  011 (lie  1(S( I)rol)lclii  for (I)f
fivr  sJslrfIIh.  ‘1’flr  (ra~ ‘1’1{1  ~i\rs  III( II(sI lwl-

fortllatl(r, aIId ttlr IIINI  S1)2 slIoIrs  Iwtl(r lKl-

fc)rtnatl(c lllall  lIIC ~’rfi~ ‘1’;{1) lIIC ll(oLrIIlf, atI(l

(Ilr  l)aragOII. ‘1’llr (Ii fllr(, fl(x of [11( litll(  atllotl~

tll(w systrlt]s  \;lrics  kvill[  p,ri(l  sins. I’or a  SIII;{II
p,rid  size  lifi(  ;f2 x  :12 x 32, 111( (otllllllltli(:iti(jfl
i> doli~il!a(rd.  llrIIcT, {IIC (Iis(rt.])zi)i(y  of tl)f
lititc  f’or tllc  etltin (vr[ll)utalioll  otI (Ilr fivt S}S
tc]tls  (Iel)cl)(ls  ll]ai[lly 011 tlt( difl”irc]l(v  of tlr-
}VOlli  CO II II C(’1  1011.  oll(”C  t Ilr $~1(1  size  lll(”l’($il SIS,

tlIe (otlll)utatioll  Iw(vt[lcs  dolllitla(rd.  ‘1’llcl)  Ill,
disr]rl)all(~  of tllc  titltc i s  lliorr  collsistrlll  \ritll
tile (Ii(fkrrlt((  o f  lIard\v:irc.  ‘1’ flcrr i> a f,i~jlltlll)
froll]  grid  size  (j4 X 64 x 61 to 1’28  X 128  X 12ti
C)II tllc  l’:irago]i,  t}lis  i s  Im.allse  ttlr  latrr  gri(l  ih
tlIc Iargrst  sizf (all  IJC ruti otl tllr .ll)l  I)arap, oll
\vitll  a  lar~c at]lolltlt  of l)ag(,itls, I t  is sirtlil:ir
\vitll  tflc ll(wu’~llf  systclil. ollrr  111( gli(l  sin
rcacllrs  2.5(; X 2.56  X 2~)U,  i t  could  1101  lw rutl efli  -
ciclltly  Ixcausc of tllr  l)ag(itls.  (lsllall~  for  l)r(I
ductivr  rIIt IS Ivltli crrt aill IIllt[llwr  o f  I)rmYshsob
used,  tllohc  Iiitld of, grid sizrs \vlli[ll  surl)ass  (Ilc

s~’stctll’s  Illrltlot’y  sizr sIIOIII(l  Iw a\oidrd.  OIIC(
lmgcills  arc IIoticcd,  i t  is llrcwsarj  (0 itlcrc:iws

tllc IIllllll)el of 1)1’()(rss[)l’s.

\’arious  IIul[lcui(al  trsts  lta\( Iwrtl (;lrrirc]  ()~lt
for tllr 1{1) (dr, ‘1’flr  msl]lts  sllo~v  that  tllr 11(1-

]Ilrri(al  s(’l Ict IIe i s  rol~ust alId rrliat)lc.  IIerr II LI -

IIirrical  wsults  of Ii’ =  14,  W0 to 107,  m =  ().7;{;\
itl ( )  < J ’ ,  / / , : < 1  arc  I)rrsc]llfcl l)> tflr vrlocity

?111(! t(’l Ill W~at Ul(’ fl(’]ds. (; 1,1(1 sl?(w (j’f X  (j’! X  (j.d

for 1{ =  14, (j(io  atl(l 128 X  12$X  128  for  1{ =- 10(’,
1 0 ;  Ivitll :{1) l):irtiti(~t,  arr IIS(( I fol”  tll( (’ollll)llt;l-

tioti.
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‘JfIr fcsrarcl  I dcs(ril)(d  ill (Ilis  l~alwr  \vas  lwr-
forttlcd at 111( .Jct  l’rol)ulsiotl  l,allorat(lr~,  (’:il-

ifortlia Itlstil  (11(’ of ‘1’ccllflologj,  LIll(l(l’ (’ollt Iilf ’1
to (IIC  N’atio]lal A(rollallti(.s atI(l S])i\(( Adltlitl-

isl  taliot[.  ‘1’IIc  (’ray Slll)Prcc)ttI]Jlil(I.s  lts(d itl i ()

])rc)d(]cc  llIc I(ssLIIIs  ill  this  i)a])or  lv(r( I]rovi(l,(l

Ivitll  flltlditlg fr<)ttl  tllc N A S A  o[li(w of hlissi(ltl
to l’latlct  J;attll,  Acrolla(lli(s,  aII(l S] Ia(( Sti -

CII(T. ‘1’IIc aIIIIIor  Ir(Iulcl Iilic 10  a(kII()\vlf(lg(  l)r.
l{ol)(’1’t  }’C’f’t~l’C)  ill  ,11’1,  fol 111:111)’ \’illlliil  Jl( (’olll  -
Itlctlts  and  sugs(xliotls,  atl(l l)r. l’c~:y Ii ill  Jl)l,
for I)roviclitlp, tllf l;i~llw  (j(t))  t))  usittS  a  lmrall[l
\’isllali Yillioll  syst(lll  for  Idrgf (Ial;i  s(,ls  011 tll(

( ‘la)’  ‘1’31).
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4th National Symposium
●

LARGE-Scale Analysis and Design
High-Performance Computers and

on
on
Workstations

1S-17, 1997 --> NOTICE TO A[J’IHORS

Williamsburg Hospitality House,Williamsburg, VA

(Acljacent to Colonial Historic Area& College of William & Mary)

Sponsored by NASA Langley Research Center
Hampton, VA

JOIIII Malone’s Welcome(LaRC Deputy Research Dh
in cooperation with
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us Army CWp9
Uf iwglnew$e

Call for Papers <---

Purpose and Emphasis

The NASA Symposium offers a unique opportunity for interactions between and among analysts
(structures, electromagnetic and other disciplines) and developers of high- performance
computers (}[PC) and workstations.

We welcome your participation and encourage you to E-mail (plain text or postscript) 2-4 page
abstracts and/or l-page panel discussion proposals by May 15 in the following areas:

Development and/or Application of Efficient Algorithms for:

●

●

●

●

●

●

●

●

Direct, iterative, (nonlinear, sequential/parallel equation solution
Numerical Solution/Decomposition Methods and Load balancing
Static, Dynamic, Thermal, Composite Structural Analysis
Electromagnetic, Acoustic Heat Transfer and Flow Analysis
Design-Optimization-Sensitivity (Aeroelastic/interdisiplinary)
Efficient processor/memory use, Robustness, Portability & Scalability
Software/programming/networking tools for seamless computing
I.arge-scale  applications of all types (Structures, Elcctromagnetics  . ...)



Keynote Talk: John C. Toole,  Director of the National II PC Coordination Office,
Executive Office of the President
Banquet Speaker: Gary Smaby  (The Smaby Group)
“The Future of HPC”

Pre-Registration
Due to limited seating, attendees are encouraged to pre-register.  This may be accomplished by
completing the PRE-REGISTRATION FORM and returning it with a $200 check to NASA
Langley no later than October 1st. The symposium pre-registration  fee of $200 covers the
hardcover conference proceedings, reception, continental breakfast, refreshments during breaks,
and special event. Pre-registrants  (including NASA Langley employees covered by block
registration) should pick up their registration packet, badge, symposium program and abstracts in
the Hospitality House Ballroom after 1:00 PM, October 14th. Refunds will not be made for
cancellations after the October 1st pre-registration deadline. Those who have not pre-registered
by October 1st may register onsite for a fee of $300.

Accommodations
For the convenience of attendees, room reservations at the Symposiun~  rate are available via a
toll-free number 800-932-9192. A block of rooms has been reserved at the Symposium site, the
Williamsburg Hospitality’ House, 415 Richmond Road, Williamsburg, at a single/double guest.
room rate of $76.00 plus 4.5 0/0 state and 5 0/0 city tax. Although our NASA block of rooms is
already full, the Hospitality House is still accepting Symposium registrants at the same low rate
until all their rooms are full. TIIANKS  WIII1! ------- > specify NASA Symposium
<---------------------
This rate extends to stays before and after the Symposium (Ott 13 is a National Holiday), subject
to availability. Reservations must be guaranteed with a major credit card.
Register RTOW at $76 rate while rooms still last!

Travel - Air Transportation (3 Airports)
Norfolk international Airport serves the Hampton Roads Area as well as Newport
News/Willian~sburg  Airport. Norfolk is served by: American, United, Delta, USAir, Northwest,
Continental, TWA, Valujet,  Airtran, AirSouth, and Midway airlines. NN/W’ Airport is served by



USAir  and Valujet.  Richmond Airport is approximately 45 minutes north of Williamsburg on
I-64.

Local Transportation
Rental cars are not required as all Symposium functions will take place at the Hospitality House
served by Airport limousines. Norfolk Air Shuttle (757-857-1231) offers Limo service from
Norfolk Airport to Williamsburg ($28 for 1 person or$18 for 2-4). Williamsburg Shuttle
(757-877-0279) offers I,imo  service to/from NN/W Airport ($15 one way or $27 round trip) and
to/fron~ Richmond Airport for $50.

The Hospitality House is adjacent to the College of William and Mary and the Historic Colonial
Capital. Two levels of Free Parking is available for guests in the basement of the Hospitality
House.

Check-in/Reception
The Hospitality House check-in time is 4 PM, however earlier checkin is possible by special
request. After check-in, Symposium attendees and their guests are invited to register, get
acquainted and mingle, take the Tour Bus to NASA or see a bit of Colonial Williamsburg. From
7-9 PM October 14th all Symposium attendees and spouses are invited to a reception, an excellent
opportunity to renew old acquaintances and make new ones.

Tour of NASA Langley Research Center
There are two opportunities (Tuesday and Friday) for attendees to have a FREE guided tour of
NASA I,angley  Research Center. A Special Tour for Symposium attendees (NASA Bus) will leave
the Hospitality house at Noon, Tuesday, Ott 14th., Proceed to the NASA main gate and NASA
Langley getting off at several key stops to go in NASA facilities. At 2PM it will take attendees to
the NASA l.fing]c~  Colloquium l,ecturc in the Reid Center, and then return to the Williamsburg
Hospitality House. Those arriving in Norfolk may drive their rental car to the NASA main gate by
2:30 where they can park and join the narrated tour & Smaby  Colloquium (NASA is on the way
to Wmbg).  The Colloquium lecture may also bc attended for FREE on Tuesday evening as part of
the Sigma Series l,ectures at 7PM at the Virginia Air and Space Museum. Featured Speaker at
both is Gary Smaby,  also our Symposium Banquet Speaker.

Meals
Iiistoric Colonial Williamsburg boasts many fine eating establishments as well as fast food
restaurants within several blocks of the Hospitality House. Symposium attendees and spouses are
invited to the Symposium reception at 7 PM on October 14th and the Symposium banquet at 7
PM on October 16th in the Berkeley Room. At the banquet, Mr. Gary Smaby,  HPC Analyst with
the Smaby  Group will give an overview of the past, present and future of high-performance



computers and workstations. The Rcccption,  Banquet, Continental Breakfast and refreshments at
breaks and hardcover Symposium Proceedings are all included as part of the registration fee. If
available, additional tickets for spouses/guests to the special event must be purchased at the
registration desk by noon on October 16th.

Messages/FAX
A message board is maintained in the Hospitality 1 louse outside the Berkeley Room. Participants
may receive messages at (757)-229-4020. Information may be faxed to conference participants at
(757)-229-9557.

Spouse’s Activities
Spouses are encouraged to visit some of the unique historical, cultural, scientific and shopping
sites in the Hampton Roads area. These include Ihe Virginia Air and Space Center, Colonial
Williamsburg, Jamestown Colony, }’orktown  Battlefields Visitor Center, the Nauticus,
Williamsburg Pottcrv,  Fort Monroe, Wells Theater, Chrysler Hall, MacArthur Museum, Willet
}iall, Newport News Shipyard and boat tours. A special room for spouses near the registration
desk is set aside for spouses to meet and make plans together. Both the Spouses room and the
registration desk will have pamphlets listing the sightseeing and eating establishments in the area.
Due to the close proximity to the sea, October weather in Williamsburg is often milder than
elsewhere in the U. S.

Publications
A Symposium program containing abstracts of papers to be presented will be available by May 1st
on this WWW  site and at registration. Plans arc to provide registrants a hard-cover volume of
proceedings (published by Elsevicr  Press) at registration. In addition, Symposium papers will be
published in a special issue of the international Journal on Advances in Engineering Softwat’e

—.

Including Computing Systems in Engineering and available on the NASA Technical Report
Server.

Presenters Information
It is essential that all authors check the NASA Standards and Presentation Instructions for visuals
(\7iewgraphs  arc the preferred presentation medium) and Publication Instruction for Journal
rcquircmcnts. Speakers podiums are equipped with both stationary and roving microphones, a
reading lamp and pointer.

Morning speakers are requested to arrive at the front of their presentation room with their visuals
and meet with their Session Chair no Iatcr  than 30 minutes prior to conference start time.
Afternoon speakers are asked to meet at the front of the Ballroom with their Session Chair prior
to departing for lunch. Any questions concerning the Symposium Logistics should be addressed to



Francine Garner (7S7) 864-2907 or the ‘1’cchnical  Chairman (757-864-2927). There is a 30-minute
time limit (20 for presentation, 10 for introduction, questions and answers). Speakers should also
meet with their Session Chair (or Co-chair) for last-minute instructions prior to their session.

Symposium at a Glance

Tuesday, Ott 14

. 12:00  NASA Tour & Smaby  lecture (2PM) - Bus from Wit{ (from Norfolk Airport, drive
your rental car to NASA-on the way- and meet NASA Tour Bus at 12:30 at the NASA main
gate)

. 4:00  Return to Ilospitality  IIouse  from NASA via NASA bus

. 1 :00+ hospitality Ilouse Chcckin/Symposium  Registration

. 4:00 Exhibits
● 7:00 Reception

Wednesday, Ott 15

● 7:30 Registration
. 8:15 Welcome/Introduction (Doug Dwoycr,  Director of Research, A’ASA Langley)
. 8:30 Keynote Talk (John Toole,  National lIPCCP Office & NCSA)
. 10:00  Session 1a: Structural Analysis -36,1,29,38 (Authors, Title & Affiliation below)
. 10:00 Session lb: Elcctromagnctics  -7,8,34,24
. 12:()()  -------- 1,unch -----------------------
. 1:00 Session 2a: Structural Analysis -21,27,40
● 1:00 Session 2b: F1OWJ Analysis -28, 22, 5
● 3:00 Session 3a: Solution Algorithms -9,18,32
● 3:00 Session 3b: Flow Analysis -25, 6, 15
●  4:oi)--- --------Exhibits ---------------------------
. S:00 Special Event (TBA) -------

Thursday, Ott 16

. 8:15 introduction (Woodrow  Whitlow,  Structures Division Chief, NASA Langley)

. 8:30 Keynote Talk (Rattncr/Scott, lntcl)

. 10:00 Session 4a: Finite Element Nlcthods -10,4,43, 13

. 10:OO Session 4b: Iterative Techniques -42, 30, 31, 12
● 12:00-------- ]Junch -----------------------
● 1:00 Session 5a: Composite Structures -17, 14, 39
. 1:00 Session 5b: FIOWJ  Analysis -26,37, 16
● 3:00 Session 6a: Nonlinear Methods -41, 11,33
. 3:00 Session 6b: Analysis &’ Design -23, 35, 3
. 4:00 Exhibits ---------------------------
. 7:00 -----------I3anquct (included in Registration) ------------- “HPC and Computer H/W and



S/W now and in the Future” Speaker: Gary Smaby,  Smaby Group

Friday, Ott 17*
. 8:15-  Keynote Talk (Bill Feireissen-  NASA Ames): “IIPC at NASA Now and in the Future”
● 9:15 Ahmcd  Noor - “Future Engineering !!@stcms”
● 10:00 Session 7- “Panel of Experts”
. 11:45 Best Paper Award ($500 plus certificate)
. 11 :S5 Closing Remarks
. 2:00 2nd chance for Tour of NASA l,angley  (filling up fast??)

ALJ’1’lIORS  AFFII,lAI’ION  TI’1’liE
1. M. Elgaaly  and A. Seshasri  - Dre~el LJniversity
l)epicting  the Behavior of Girders with Corrugated Webs lJp-to-Failure  LJsing INon-1.inear Finite Element Analysis
3. S. N. l’atnaik, IL M. Coroneos,  1). A. }{opkins Ohio Aerospace Institute& NASA I,ewis

Recent Advances in the Method of Forces: The Integrated Force Method of Structural Analysis
4. S. l’i - JNanyang  l’ethnological [University, H. H. Hilton and M. F. Ahmad  [University of Illinois at Urbana-Chan]
Viscoclastic  Finite Element Analysis Algorithm Performance on Course-Grained  and Massively-Paraliel  Supercompu

5. X. Sun and Q. Hou: l,ouisiana  State lJnivcrsity
A l’hree-I,evcl  l’arallelization  of Spatial Direct Numerical Simulation

6. }’. N. Vatsa I). I’. Hammond NASA l,angley,  CSC
Viscous Flow Computations for Complex Geometries on Parallel Computers

7. A. Ileirich J. Arvo Silicon Graphics& Caltcch
Parallci  Radiometric  image Synthesis

8.1’. Cwik J. 1,OU, D. Katz J1’1, & Caltcch
Scalable Finite Element Analysis of Elcctromagctic

9. J.Qin D. Nguyen O1)U A I’ridiagonal  Solver for Nlassively  Parallel Computers
10. 1). Nguyen R. Qamar,  }1. Runcsha ODLJ

Automatic Differentiation for Design Sensitivity Analysis of Structural Systems LJsing Parallel-Vector Processors
11. J. Manke,  1’. Wicks, 1,. Daclonc, J. Hirsh and B. Oh - ‘l’he Boeing Company

1 rnproved Rotor Tip-Relief Modeling by Coupling Comprehensive Rotor Analysis and Rotor Aerodynamics Code
12. V. Glinin Academy of Science of Ex-LJSSR

Supercomputing  - Yes, Supercomputer  - No
13. D. F. Pilkey l). lnman, C. Ribbcns  Virginia ‘1’ech

High-Performance Computing Issues for Model Reduction/Expansion
14. S. l’i l,ing,  Ying Nanynag  I’ec LJniversity, Singapore

Finite Element Formulation for Composite Structures \vith Smart Constrained I.ayer  Damping
1S. F. Xiao and T. Kbisuzaki  Computational Science laboratory, RI KEN Japan

An Efficient Numerical Model for Multi-Phase Fluid Dynamics
16. M. Grismer \\’. St rnag,  R. Tomaro & F. Whizeman Wright Patterson AFB

Cobalt: A Parallel, implicit, [Unstructured Ituler/Navier-Stokes  Solver
17. K. ‘] ’aroma R. Mohan LJniversity of Minnesota

Advanced Manufacturing of I,arge  Scale Composite Structures: Process Modeling, Manufacturing Simulations a
18. R. Kanapady  ill.  Baddourah, K. Tamma  lJniversity  of illinnesota

l)omain  Decomposition Computations [Jsing Vectorized  Sparse Solver (VSS) for Large Scale RTM Mold Filling S
21. W. Barry - Carnegie Mellon LJniversity, M. Jones (Virginia I’ech)  and P. P1assmann - Penn State University
Parallel Adaptive Mesh Refinement Techniques for Plasticity problems

22. C. Riley and F. Cheatwood  NASA I,angley
Distributed Memory Computing With the l,angley  Aerothermo(lynamic  LJpwind Relaxation Algorithm (LAURA)

23. A. Fijany  T. Cagin,  A. Jaramillo-Botero, S. Gulati,  & W. Goddard JPL, California Institute of Technology
Novel Algorithms for Massively Parallel, l,ong-Ternl,  Simulation of Molecular Dynamics Systenls

24. A. Statopoulos B. Rackner, Y. Saad, &r J. Chelikowsky  LJniveristy  of Minnesota
Performance Optimization of Electronic Structure Codes on the Cray  T3E



.

25. J. Sikorrr S. Ramakrishnan, 1,. 1.eBlanc Boeing
Conversion of a Single Process CFD Code to Distributed and Nlassively  Parallel Processing

26. W. Dai P. W’oorlward IJniwrsity of Minnesota
Conservation laws and Divergence-Free Condition in Three-dimensional Simulations for Supersonic Magnetohy(

27. D. Ghosh P. Basu Vanderplaats  Research & Development, Inc.
A Parallel Programming Environment for Adaptive P-Version Finite Element Analysis

28. P. Wang JP1/
Massively Parallel Finite Volume Computation of Three- dimensional Thermal Convextivc  Flows

29. K. Kimsey S. Schraml,  IL Hertel  U.S. Army Research I,ab
Scalable Computations in Penetration Mechanics

30. G. \$’ang 1). Tafti NCSA-UIIJC (11,)
lJniprocessor  Performance Enhancement with Additiive  Schwarz  }’reconditioners  on Origin 2000

31. G. Wang 1). I’afti NCSA-~lllJC  (11/)
Parallel I’erformance  of Additive Schwarz  Preconditioners  on Origin 2000

32. II. Runesha D. Nguyen, A. Belegundu,  ‘1’. Rchandrupatla ODLJ,  Penn St, Rowen
Interior Point Method and Indefinite Sparse Solver for linear Programming Problems

33. N. Bouhmala Swiss institute of ‘1’ethnology
A parallel Simulated Annealing for Optimizing Mesh Partitions

34. X. Cai F. Yuan N. C. State [University
Stresses Around Crack Tip Due to IHectric Current and Its Self-Induced hlagnetic  Field

3S. 1). Katz T. Cwik, B. Kwan,  J. IOU, P. Springer, ‘l’. Sterling, & P. Wang JP1, & California Institute of ‘1’echnolog
An Assessment of a Beowulf  System for a Wide Class of Analysis and Design Software

36. R. ~amburu  Balsara,  Bevins lJSColt  \\’aterw’ays
Advances in 1.arge-Scale  Structural hlechanics  Explicit Calculations for Survivability and Protective Structures

37. D. Pepper D. Barrington, J. 1,ornbardo lJniversity  of I/as Vegas
A Parallel, h-Arlaptive  Finite Element Model for Atmospheric Transport Prediction

38. R. Chapman J. Cipolla, N. Nardacci  Naval [Jndersea W’arfare Center
Two EBI? Krylov  Subspace  Algorithms for l,arge-Scale  3-1) NAVY Applications

39. N. Rastogi  S. Soni, A. Nagar Ad’1’ech Systems Research, Inc.
I’hermal  Stresses in Alun]inun~-To-Con~  posite Double-lap Bonded Joints

40. M. Ast R. I~ischer, J. I.abarta,  & 1[. Man? lN’1’KS  GnlbH
Run-1’ime l’arallelization  of large FKM Analyses with 1’ERMAS

41. K. Danielson R. Namburu LJSCOE Waterways
Nonlinear Dynamic Finite Element Analysis on Parallel Computers LJsing FORTRAN 90 and MP1

42. M. Hayder  D. Keyes, P. Mebrotra Institute for Computer Applications in Science and Engineering/NASA
A Comparison of PETSC I,ibrary and HPF I)irectives  for an Archteypal  PDE Computations

43. J. Sabu K. Heavey, E. Ferry LJ. S. Army Research l,ab
Computational Modeling of Multi-body Aerodynamic Interference

44. Panel M. Ginsberg G. Clifford, F. Felker,  N. I,indsey,  S. Shamsian,  & S. Yunus  HPC R&E,  SG1/Cray,  LSTC,  H
Panel: Future Directions for Commercial Finite Element Software

Computer access
All guest rooms in the Hospitality House contain analog phone lines where you can connect your
notebook computer. In addition, there will be scwral  Silicon Graphics (and perhaps SUN)
workstations for usc by Symposium attendees to check E-mail, etc.
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Dr. Olaf O. Storaasli
Technical Chairman
Mail Stop 240
NASA Langley Research Center
Hampton, VA 23681-0001
757-864-2927 FAX : 757-864-8912 .;>\
Email: O.O. Storaasli@larc.nasa.gov
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a compressed PostScript version - Coming Soon!

Computational Structures Branch


